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N 
GENERAL STATEMENT 

The p r o j e c t  has been underway about 30 months. Since the a s t  

r e p o r t ,  emphasis has been on prepara t ion  o f  s t r u c t u r e  maps and geo log ic  

maps o f  a l l u v i u m  and bedrock, The 5 geo log ic  maps a re  complete and a re  

being d r a f t e d  on mylar f o r  p u b l i c a t i o n  by the Tennessee D i v i s i o n  o f  

Geology. P u b l i c a t i o n  w i l l  proceed when the  U. S .  Geologica l  Survey 

pub l ishes  the  f i n a l  5 -co lo r  e d i t i o n s  o f  the  base maps about A p r i l ,  1966. 

S t r u c t u r e  contour  maps have been drawn, and cross sec t i ons  and a 

3,500-foot s t r a t i g r a p h i c  column are  i n  p repara t ion .  A r e p o r t  on the 

Highland R i m  sur face  on which the s t r u c t u r e  i s  loca ted  has been prepared 

f o r  p u b l i c a t i o n .  Studies o f  f r a c t u r e  pa t te rns  and j o i n t  pa t te rns  a l -  

ready begun w i l l  be pursued f u r t h e r  a f t e r  geo log ic  maps a re  submi t ted 

f o r  p u b l i c a t i o n ,  

f o r  a summary o f  c u r r e n t  knowledge o f  the  s t r u c t u r e ,  see pages 1 

and 2 o f  the  statement o f  May 15, 1965. 

CURRENT WORK ON THE PROJECT 

Geologic Mapping -- 
A l l  problems r e l a t i n g  t o  geolog ic  mapping have been so lved on a l l  

Because much o f  f ou r  7$ minute quadrangles and the  spec ia l  bas in  map. 

the  area i s  covered w i t h  a l l u v i u m  and deep residuum, some mapping was done 

on the  bas is  o f  s o i l s  and res idua l  c h e r t ,  About th ree-quar te rs  o f  the  

area has been mapped by the  U. S. Department o f  A g r i c u l t u r e ,  S o i l  Conser- 

v a t i o n  Serv ice,  and t h e r e f o r e  most o f  the  a l l u 3 i u m  cover cou ld  be mapped 
t 
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from t h e i r  data.  We have had t o  expend much e f f o r t ,  however, over the 

whole area, t o  map bedrock on the basis o f  res idua l  che r t  fragments. This  

work has been f i n i s h e d ,  and we f e e l  t h a t  i n  u n i t s  50 t o  100 f e e t  t h i c k  

r e c o g n i t i o n  o f  res idua l  c h e r t  zones i s  a use fu l  t o o l  i n  geo log ic  mapping. 

Mapping o f  res idua l  che r t s  was f a c i l i t a t e d  i n  the uppermost zones o f  

the M iss i ss ipp ian  by the  cooperat ion and adv ice  o f  geo log i s t s  o f  the  U. S. 

Geologica l  Survey, Water Resources D i v i s i o n  i n  Tennessee, and Geologic 

D i v i s i o n  i n  Kentucky. 

F i r s t  d r a f t s  o f  legends f o r  a l l  f i v e  geo log ic  maps have been 

prepared, and we have cooperated w i t h  geo log is t s  o f  t he  Tennessee 

D i v i s i o n  o f  Geology t o  prepare b r i e f  repo r t s  on the  minera l  resources 

o f  t he  fou r  7$ minute quadrangles. Such repo r t s  i n v a r i a b l y  accompany 

t h e i r  p u b l i c a t i o n  o f  geo log ic  maps o f  quadrangles. 

S t r u c t u r e  Mapping 

S t r u c t u r e  contours (contour i n t e r v a l  20 f e e t  ou ts ide  the s t r u c t u r e  

and 50 f e e t  i ns ide ,  sca le  2,000 feet t o  the  inch)  have been drawn f o r  

the e n t i r e  area on top  o f  the  Warsaw Limestone, and f o r  the  southern 

two- th i rds  o f  the  area we a r e  now prepar ing  a s t r u c t u r e  map on top the 

Fo r t  Payne Formation. These maps are  t o  be ad jus ted  t o  the  geo log ic  

map and serve as a double check on the  map pa t te rns .  

A page-size copy o f  the  s t r u c t u r a l  contour  map on top  the Warsaw 

Limestone (contour  i n t e r v a l  50 f e e t )  i s  inc luded i n  t h i s  r e p o r t .  

Measurement of S t r a t i g r a p h i c  Sect ions 

About 50 sec t ions ,  bo th  on the sur face and i n  d r i l l  ho les ,  have 

been measured and descr ibed. About 20 o f  these a r e  su r face  sec t i ons  

measured and descr ibed by H. A. Tiedemann, James A. Hulme, and 
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a s s i s t a n t s .  They comprise n e a r l y  a complete s e c t i o n  about 3,500 f e e t  

t h i c k .  This i s  t o  be the  bas is  f o r  a Masters t h e s i s  by Hulme. John M. 

Wi lson  o f  t he  Tennessee D i v i s i o n  o f  Water Resources, has worked w i t h  us, 

and through h i s  contac ts  w i t h  d r i l l i n g  c o n t r a c t o r s  has acqu i red  and 

logged 30 se ts  o f  water  we1 samples. Ten o f  these w e l l s  a r e  w i t h i n  the  

f a u l t e d  area, and add grea t  y to s t r u c t u r a l  and s t r a t i g r a p h i c  knowledge 

o f  t h e  region. 

The composite s e c t i o n  f rom both su r face  and d r i l l  ho les  i s  be ing  

prepared and w i l l  accompany our  f i n a l  r e p o r t  on the  area. 

Reports on Key Areas 

M r .  Tiedemann i s  now concen t ra t i ng  h i s  e f f o r t s  on s p e c i a l  se ts  o f  

drawings, photographs, maps, and d e s c r i p t i v e  t e x t  f o r  p a r t i c u l a r l y  

s i g n i f i c a n t  and w e l l  exposed areas w i t h i n  the  Wel ls Creek s t r u c t u r e .  

These w i l l  c e r t a i n l y  form a va luab le  supplement t o  the  f i n a l  repo r t .  

O r i e n t a t i o n  of J o i n t s  and Fractures 

Dur ing the  pas t  summer, students measured j o i n t  se ts  i n  the  v i c i n i t y  

b u t  o u t s i d e  o f  t he  s t r u c t u r e .  A t  a l a t e r  date,  when the  maps a r e  f i n i s h e d ,  

we w i l l  r e t u r n  t o  t h i s  p r o j e c t  t o  compare them w i t h  j o i n t s  i n s i d e  t h e  

s t r u c t u r e .  A v a i l a b l e  da ta  suggest t h a t  some j o i n t s  go d i r e c t l y  through 

(post-date the  s t r u c t u r e )  bu t  some a r e  i n c l i n e d  (and probab ly  pre-date t h e  

s t r u c t u r e ) .  

t h a t  may be accounted f o r  by a p a t t e r n  o f  p r e - s t r u c t u r e  j o i n t i n g .  

The bedding f a b r i c  s tud ies  a l ready  made show a s t r o n g  f a b r i c  

F rac tu re  p a t t e r n s ,  examined i n  d e t a i l ,  suggest t h a t  t he re  i s  a 

"shock f r a c t u r e  f a b r i c "  r e l a t e d  t o  s h a t t e r  cones i n  the  same rock. We 

w i l l  r e t u r n  t o  t h i s  f a s c i n a t i n g  p o s s i b i l i t y  when the maps a r e  a l l  f u l l y  

prepared f o r  p u b l i c a t i o n .  
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Papers Prepared for P u b l i c a t i o n  

A r e p o r t  on development o f  the t e r r a i n  o f  t he  Western Highland R i m  

has been prepared fo r  p u b l i c a t i o n .  This was the  sub jec t  o f  a paper pre- 

sented a t  the  Baton Rouge Meet ing o f  the  Southeastern Sec t ion  o f  The 

Geological  Soc ie ty  o f  America i n  the s p r i n g  o f  1964 (See Status Report o f  

Loss o f  Personnel -- 
Mrs.  Owen T. Marsh resigned as o f  August, 1965. She i s  c u r r e n t l y  

teach ing  geology a t  Fredonia U n i v e r s i t y  o f  New York S ta te .  She i s  s t i l l  

a v a i l a b l e  f o r  p repara t i on  o f  t he  f i n a l  r e p o r t s  on g r a v i t y ,  s h a t t e r  cones, 

and bedding o r i e n t a t i o n .  

M r .  Herbert  A. Tiedemann, our  Research A s s i s t a n t  i n  f i e l d  geology 

w i l l  j o i n  the  s t a f f  o f  N.A.S.A. a t  Goddard Space F l i g h t  Center i n  

February . 
As a r e s u l t  o f  these losses and the  hoped-for- increase i n  geology 

majors, our progress i s  slowed somewhat, bu t  we a n t i c i p a t e  be ing  a b l e  t o  

make g rea t  progress nex t  summer as we pursue the  r e l a t i o n s  o f  f r a c t u r e  

p a t t e r n s  t o  the  main s t r u c t u r e ,  s h a t t e r  cones, and j o i n t s .  

--- Progress o f  Student A s s i s t a n t s  

Dur ing work on the  p r o j e c t  s i x  undergraduates were employed, g i v i n g  

each h i s  f i r s t  p r a c t i c a l  experience as geo log is t s .  Two o f  these a r e  s t i l l  

undergraduates a t  Vanderb i l t ,  ma jor ing  i n  geology. Two a r e  graduate 

s tudents  work ing  f o r  Masters degrees i n  geology. One has a l ready  re -  

ce i ved  h i s  Masters degree. The s i x t h  i s  c u r r e n t l y  work ing  as a g e o l o g i s t  

w i t h o u t  a graduate degree. 
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Charles W .  Wilson, h, 

w h a r d  A 2 j . L  G. Stearns 

Attachments: S t r u c t u r a l  contour map 
Report on Highland R i m  
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